Tumor aerobic glycolysis: new insights into therapeutic strategies with targeted delivery.
Cancer cells acclimatize to the harsh tumor microenvironment by altering cellular metabolism in favor of aerobic glycolysis. This process provides a source of energy and also generates essential components for macromolecular biosynthesis, which enables cellular survival. As the dependence of cancer cells on glycolysis affects tumorigenesis, it has become an attractive target for therapeutic intervention. Several preclinical studies have shown the effectiveness of using biological targets from the glycolytic pathway for anticancer therapy. This review provides an insight into the glycolytic pathway, highlighting potential targets for glycolytic inhibition. We then discuss recent advancement in delivery strategies that have the potential to circumvent some of the problems posed by current glycolytic inhibitors, enabling resurrection of abandoned therapeutic agents. Targeting the glycolysis pathway is a tactical approach for cancer therapy. However, the current nonspecific therapeutic strategies have several drawbacks such as poor bioavailability, unfavorable pharmacokinetic profile and associated nonspecific toxicity, thereby limiting preclinical investigation. In recent years, nanoparticle systems have received recognition for the delivery of therapeutic agents directly to the tumor tissue. Thus, it is envisaged that this strategy can be expanded for the delivery of current glycolytic inhibitors specifically to tumor tissues providing improved anticancer activity.